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Abstract

Objective: To identify, among Mexican teenagers from public and private schools, the frequency, severity of maloc-
clusion and orthodontic treatment needs, and their possible association with temporomandibular joint disorders.
Material and Methods: Fifteen-year-old students were recruited from public and private schools. Clinical findings
were registered as follows: oral hygiene status with the Oral Hygiene Index-Simplified, malocclusion using the
Dental Aesthetic Index (DAT), and TMJ disorders following WHO criteria. Negative binomial and logistic regres-
sion models were constructed for data analysis.

Results: A total of 249 fifteen-year old students were included in the study (118 female 47.4%). 68% had a DAI
score <25 (minor or no occlusal anomalies), 18% scored 26-30 (mild anomalies), 7% scored 31-35 (evident anoma-
lies), and 6% scored > 36 (major malocclusion). The most frequent anomalies were dental crowding in 50%,
maxillary dental irregularity in 44.6%, mandible irregularity in 41.2% and excessive maxillary overjet in 37.8%.
Among the students, 26.1% had clicking/muscle or TMJ pain, of these 12.3% showed pain during palpation.
OHI-S > 1 was found in 34% of the participants. The negative binomial model showed an association between
DAI score and TMJ disorders (P=0.041). Also the logistic regression model showed an association between mal-
occlusion (DAI>25) and TMJ disorders (OR=2.58, p=0.002). Malocclusion was associated also with poor oral
hygiene (OR=1.65, p=0.007), and with attendance to public schools (OR=1.97, p=0.039).
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Conclusions: TMJ disorders and DAI scores were significantly associated. Screening/Diagnostic programs for ortho-
dontic and TMJ-disorders are needed, to identify and offer treatment to teenagers with major malocclusion and TMJ/

muscle pain.

Key words: Dental Aesthetic Index, DAL, crowding, Temporo Mandibular Joint disorders (TMJ disorders), Temporo
Mandibular Disorders (TMD), occlusal anomalies, OHI-S.

Introduction

The mouth’s appearance (including severe mal position
of the teeth) may influence the quality of life in chil-
dren and adolescents (1). The reported prevalence of
malocclusion varies from 30% to 93% (2,3). In 1985, the
World Health Organization (WHO) reported that 21%
to 64% of children 13 to 14 years-old had orthodontic
treatment needs (2).

The World Health Organization recommends the Den-
tal Aesthetic Index (DAI) as a simple method to assess
malocclusion severity and orthodontic treatment needs
(4-6). The DAL consists of 10 occlusal traits related to
dentofacial anomalies according to the three compo-
nents: spacing, crowding and occlusion.

Malocclusion may be associated with temporomandibular
joint (TMJ) disorders which cause orofacial pain and dis-
comfort. Reported TMJ disorder prevalence varies from
2% in Turkish patients to 68% in young Polish adults (7-8).
Associations have been reported between TMJ disorders
and craniofacial anomalies such as open bite, cross-bite,
molar distalization, or excessive overjet (9-11).

The use of dental care services by Mexican and Brazil-
ian children and adolescents is affected by: health insur-
ance, age, sex, parents’ schooling, race, socioeconomic
variables, and oral health needs (12,13). In particular,
orthodontic treatment is usually long and costly and
may force parents to forgo prescribed orthodontic treat-
ment for their children (13).

The objective of the present study was to identify the
frequency and severity of malocclusion, orthodontic
treatment needs and their association with the presence
of temporomandibular joint (TMJ) disorders among
Mexican teenagers from private and public schools.

Material and Methods

This study was reviewed and approved by the commit-
tee for the protection of human subjects of research at
the Universidad Autonoma Metropolitana.

- Study Group. A convenience sample of fifteen year old
students was selected in two public (State supported),
and two private schools in southern Mexico City. A
n=240 sample size was estimated for alpha= 0.05, pow-
er= 0.80 and an estimated 30% prevalence of malocclu-
sion minimal detectable odds ratio OR =2.3, (14).

The study initially targeted 300 participants; the schools’
authorities sent information on the study for reading and
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approval by parents or guardians. 270 (90.0%) signed
consent forms were returned.

Additionally, each adolescent verbally assented to par-
ticipate in the study. Twenty-one (7.8%) students 13
(11.4%) from private and 8 (5.13%) from public schools,
p=0.057) were excluded because of current or past or-
thodontic treatment.

- Clinical Examination. Two examiners, experienced in
oral epidemiology surveys and field-work, adhered to
the World Health Organization (WHO) DAI standards
and guidelines using the extended criteria and question-
naire on dento-facial anomalies. Their inter-examiner
agreement for the 10 conditions included in DAI was
kappa > 90%, and >92% for signs of TMJ disorder. DAI
component scores were multiplied by a specific weight
described by the WHO, and a constant was added to
obtain a final DAI score for each student.

The oral examination was performed under artificial
light with a flat dental mirror and a WHO dental probe.
Recorded observations included diastemas, anterior
open bite, as well as maxillary and mandibular anterior
irregularities and overjet.

The WHO criteria were followed to evaluate symptoms
and signs indicative of TMJ disorders. On the day of the
clinical examination, participants were asked specific
questions on the presence of TMJ symptoms, presence
of clicking, pain or difficulty to opening and closing the
jaw one or more times per week. Examiners recorded
clinically assessed clicking, tenderness or reduced mo-
bility of the jaw. Clicking was evaluated directly by an
audible sharp sound or by palpation of the TMJ. Pain or
muscular tenderness was evaluated by unilateral palpa-
tion with firm pressure of two fingers, exerted on the
most voluminous part of the muscle. Tenderness was
recorded only if the palpation spontaneously provokes
an avoidance reflex. Reduced mobility is considered to
be reduced if the student was unable to open the jaw to
the width of two fingers.

Oral hygiene was evaluated using the Oral Hygiene
Simplified Index (OHI-S). (15)

- Statistical Analysis. Bivariate statistics revealed no sig-
nificant differences between the two private schools or
between the two public schools. Therefore, the clinical
findings were pooled for analysis into two groups: public
or private schools. Categorical variables were compared
with %2 and Fisher’s exact test, as appropriate.
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A negative binomial regression model was constructed
using the DAI score as a dependent variable versus sex,
school type and TMJ signs and symptoms as independ-
ent variables. The alpha coefficient was estimated to
determine whether the data fitted a Poisson or a nega-
tive binomial distribution. Nominal logistic regression
models were built using two DAI cut-off points >25
(classified by WHO as manifested malocclusion), and
also using a higher cut-off point (DAI >28) as depend-
ent variable, and sex, oral hygiene, and type of school as
independent variables. Additionally, a nominal logistic
regression model was constructed using TMJ signs as
a dependent variable, and malocclusion and sex as in-
dependent variables. A value of p<0.05 was considered
statistically significant. Hosmer and Lemeshow’s test
was used to ascertain the goodness of fit of the model,
(p>0.05). Data were analyzed using the statistical soft-
ware JMP 8 (SAS Institute Inc., Cary, NC, USA).

Results

A total of 270 students were examined, 21 were ex-
cluded in the present study because of current or past
orthodontic treatment. 249 participants were included
(131 boys, 118 girls), from public (n=148) and private
schools (n=101). No significant differences across type
of school were detected in the majority of the occlusal
traits evaluated (Table 1). Most (78.7%, n=196) students
had at least one DAI anomaly. No difference was ob-
served between boys and girls.

Table 1. Prevalence of occlusal conditions by type of school.

Malocclusions and TMJ disorders

Half of the teenagers showed dental crowding in one
or two segments. Most had no space in the incisal seg-
ment, only 14 (5.6%) had one or two arch segments
with interdental spaces. Only 18 (7.2%) adolescents
presented diastemas, 39% had maxillary irregulari-
ties. Anterior maxillary and mandibular irregularities
were significantly associated (p<0.001). Among these
adolescents 61% had a maxillary overjet <2 mm, and
39.0% had an overjet >2 mm. Only 7 (2.8%) adoles-
cents had a mandibular overjet between 1 to 4 mm.
Eleven participants (4.5%) showed anterior open bite.
Two thirds (n=166) had a normal molar relation, 61
(24.5%) had half cusp deviation, and 22 (8.8%) had
full cusp deviation.

Most (86%) students had low DAI scores (Fig. 1). DAI
scores and orthodontic treatment needs are presented in
table 2, among the students with malocclusion (n=80),
24% showed severe malocclusion and 19.0% very se-
vere malocclusion. Average DAI was 22.1 (standard
deviation + 7.2). No statistically significant differences
were observed between boys and girls (p=0.537) or
across private and public (p=0.241) schools

No reduced mandibular opening ability was observed
but 26.1% of subjects showed TMJ clicking or pain dur-
ing palpation, among them 12.3% had pain and the rest
clicking. Of all the students, 3.2% experienced pain
during palpation, in this group 87.5% were females and
12.5% males (p<0.029).Pain and malocclusion were as-
sociated as 75% of the students with pain had a high

Private Public P value*
(101) (148)

Orthodontic anomaly n % n %

Tooth loss - - 1 0.7 0.408
Crowding

1 segmentcrowding 26 25.7 38 257 0.423
2 segmentscrowding 21 20.8 41 277

Incisal segment spacing

1 segmentwithspacing 2.0 4.1 0.612
2 segmentswithspacing 2.0 2.7

Midline diastema 6.9 11 7.4 0.881
Largest anterior maxillary irregularity 32 31.7 66 44.6 0.041
Largest anterior mandibular irregularity 38 37.6 61 41.2 0.570
Anterior maxillary overjet** 41 40.6 56 37.8 0.661
Anterior mandibular overjet 6 59 1 0.7 0.014
Anterior open bite 4 4.0 7 4.7 0.772
Molar relationship > cusp 29 28.7 54 36.5 0.201

n = number of subjects; *P- value using X?or Fisher exact test, ** cut off point for anterior maxillary overjet > 2 millimeters.
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Fig. 1. Distribution of normalized DAI in a group of Mexican teen-
agers.

Table 2. Distribution of DAI across type of school.

Malocclusions and TMJ disorders

The nominal logistic regression model, fitting maloc-
clusion (DAI > 25) and TMJ status revealed an associa-
tion between these two conditions (OR=2.68, p=0.037),
also DAI > 25 was associated with poor/fair oral hy-
giene (OHI-S>1) and with attendance to public schools
(OR= 1.97, p= 0.039) In the logistic regression model
for malocclusion using a higher cut-off point (DAI
> 28) similar associations were detected by type of
school (OR=1.95, p=0.036), level of oral hygiene (1.79,
p=0.004), and TMJ disorders (2.18, p=0.019), (Table 4),

Discussion

The present report is, to our knowledge, the first sur-
vey in Mexican adolescents using the Dental Aesthetic
Index (DAI) and is the first description of frequency
and distribution of malocclusions and TMJ disorder in
Mexican adolescents. Almost one third of the students
presented occlusal anomalies leading to orthodontic
treatment needs; among them 24% had severe occlusal

Dental Aesthetic Index Private Public Total

n % N % n %
Normal or minor malocclusion. No or little need 71 70.3 98 66.2 169 67.9
Moderate malocclusion. Borderline need. 18 17.8 28 18.9 46 18.5
Severe malocclusion. Needs Treatment. 4 4.0 15 10.2 19 7.6
Very severe malocclusion. Needs Treatment. 8 7.9 7 4.7 15 6.0
Total 101 40.6 148 59.4 249 100.0

n =number of subjects; P value using X? test = 0.241

DAI score (p<0.015). TMJ symptoms were referred
by few (6.5%) students, who reported TMJ clicking
or pain one or more times a week, most of them (98%)
presented also TMJ clicking or pain during oral exami-
nation (p<0.0001). A significant (p=0.015) relationship
was found between mandibular overjet and TMJ signs
also tooth crowding in both arches was more frequent
among students with TMIJ signs (p=0.046). Other oc-
clusal traits, considered in the DAI, were not signifi-
cantly associated with TMJ alterations.

Mean OHI-S was 0.6 (£ 0.8), with 34% of students scor-
ing higher than 1. Girls had a significantly (p<0.001)
lower mean OHI-S (0.40) than boys (0.80).

TMIJ alterations were significant in the negative bino-
mial regression model for malocclusion adjusted by sex,
type of school, and oral hygiene (Table 3). The expected
DAI score was increased by 1.86% in teenagers with
TMIJ alterations. The alpha coefficient 0.038 indicated
that the binomial distribution (p<0.001) was better than
the Poisson distribution to model the data.

anomalies, and 19% very severe anomalies. Diagnostic
and treatment programs may be necessary to treat the
students particularly those with severe malocclusions.
Crowding of teeth was the anomaly with the highest
prevalence in this study (50.6%). Normal occlusion is
characterized by the continuity of the arch (2,16).Some
factors contribute to the maintenance of this continu-
ity (interproximal contact, transseptal fibers, and the
direction of occlusal forces) (17), while others may be
detrimental, such as early tooth loss and microdontia
(18).Our data support the WHO observation that dental
crowding is the most prevalent dental anomalies and is
closely associated with dental plaque retention (19).

The largest anterior maxillary and mandibular irregu-
larity may be rotations or displacement with respect to
the normal alignment. In the present study, 40% of the
subjects presented this anomaly, one of the four more
frequent conditions. This prevalence was higher than
some reports (18,20) but similar by others (19,21-23).
The difference in the prevalence of this trait could be
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Table 3. Results of the negative binomial regression model fitted for DAT score and sex, school type, TMJ

symptoms and oral hygiene.

Coef. p 95% CI) % of change
Sex .034 0.387 (-0.043 0.112) 0.72
School type .070 0.086 (-0.009 0.150) 1.46
TMJ syntoms .086 0.041 (0.003 0.170) 1.86
OHI-S mean .047 0.056 (-0.001 0.097) 0.99
_cons 2.932 0.000 (2.842 3.021) -

Sex O=female 1=male; School type O=public 1= private; TMJ symptoms 0=no 1=yes; OHI-S= Oral hygiene

index - simplified; Alfa= 0.038; X*>=53.1, P<0.0001.

Table 4. Results of the logistic regression models of Dental Aesthetic Index (model 1) and for temporomandibular joint disorders (model 2)

and selected variables.

Dental Aesthetic Index® (DAI) (model 1)
OR 95% CI) P OR (adjusted) 95% CI) P
(crude)

Sex
Females ® 1 1
Males 1.33 (0.77 2.29) 0.407 1.43 (0.78 2.61) 0.246
School type

Private ® 1 1

Public 1.31 (0.75 2.28) 0.263 1.97 (1.03 3.74) 0.039
TMJ symptoms

No 1 1

Yes 2.60 (144 4.69) 0.001 2.58 (1.40 4.76) 0.002
OHI-S (mean) 1.55 (L.11 2.15) 0.006 1.65 (1.14 2.39) 0.007
DDental Aesthetic Index® (DAI) (model 2)

OR (95% CI) P OR (adjusted) 95% CI) p
(crude)

Sex

Females® 1 1

Males 1.36 (0.79 2.36) 0.263 0.70 (0.39 1.25) 0.226
DAI®

<25 % 1 1

>25 2.60 (1.44 4.69) 0.001 2.68 (1.48 4.87) 0.037

*Al cut off value >25; breference category; DAI (dental aesthetic index),P-value of the logistic regression model. Test of goodness of fit P>0.05.

attributed to crowding predisposition caused by devel-
opment and maturation of the arches, deleterious oral
habits, and discrepancies of jaws or environmental fac-
tors which varied among the different groups studied.

Sixty-one percent of the adolescents presented between
0 and 2 mm of maxillary superimposition in a horizontal
relation, and 40% presented a 3-8 mm overjet. With a
cut-off value of 4 mm, only 13% of the students had ex-
cessive overjet. Mandibular superimposition was detect-
ed in 2.8% of the teenagers. Only 4.4% of the adolescents
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in this study presented anterior open bite. The results of
this study are similar to some reports (21,23), but higher
than others (18-20). Only Thilander (17), reported almost
7% prevalence among Colombian students.

The 24.4% of adolescents presented a half cusp devia-
tion between the first two upper and lower molars in
centric relation, and 8.8% presented a full cusp devia-
tion. Similar profiles have been reported for most popu-
lations, with some exception (20,22-23). Differences in
prevalence may be due to variation in growth and devel-
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opment, oral habits, tongue interposition, bone discrep-
ancies, genetic predisposition, and/or environmental
factors (2,17,18).

The mean DAI score was 22.1, no significant differ-
ences were observed between boys and girls in their or-
thodontic treatment needs. Some authors suggested the
DALI scores are useful to identify patients who must be
referred to specialist care, thus accruing an important
advantage to public health programs (4,23).

Of the students, 6.5% reported TMJ clicking or pain one
or more times a week and 26.1% presented TMJ altera-
tions during the oral examination, in this group 12.3%
showed pain during palpation of the TMJ area, pain was
more frequently found among females. Women appear
to show a higher risk of TMJ muscular tenderness or
pain than males; hormonal, behavioral or psychological
differences have been considered as possible etiological
factors of this finding (24).

There was an association between TMJ signs and symp-
toms reported and the findings during oral examina-
tion, more than 90% of the children who reported TMJ
symptoms showed signs of TMJ problems during the
oral examination. A longitudinal study on adolescent
women in Japan found that a history of sounds was re-
lated to the subsequent development of symptoms (25),
suggesting the importance of early diagnosis.

An association between malocclusions (DAI score) and
TMJ sing and symptoms was detected, as Thilander
et al., (9) found among Colombian children and ado-
lescents (excessive overjet and Angle Class I1I). In the
present study the individual characteristics included in
the DAI showing significant association with TMJ dis-
order were anterior crowding and maxillary overjet. A
longitudinal study in US children followed from 7 to 15
years of age found that mesial molar occlusion at age 15
was significantly related to TMJ disorders (26). In this
study large overjet was the only morphological variable
which seemed to consistently increase the risk of TMJ
disorders.

The results of the Mexican adolescents studied showed an
association between TMJ disorder and the high score of
DAL, which involves the presence of different occlusion
anomalies. Current criteria consider that while orthodon-
tic treatment cannot be used to prevent TMJ disorder,
it may be advantageous to use it in certain patients that
have already developed TMJ signs and symptoms (27).
The results of the multiple logistic regression model
indicated that students in public schools (who usually
have a lower socioeconomic status —SES- than those in
private schools) had higher frequency of malocclusions
in association with poorer oral hygiene. Socioeconomic
disparities in oral health have been found in other stud-
ies (28). In our study population we may speculate that
students from private schools receive more dental care
than children from public schools, thereby leading to
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earlier or more appropriate interventions which might
reduce malocclusion risk. Of twenty-one students
with current or past orthodontic treatment, 13 (11.4%)
were from private and 8 (5.13%) from public schools
(p=0.057).

Some reports suggest that the type of school is a sur-
rogate indicator for socioeconomic status in the Latin-
American context (29). In Mexico, children from public
schools had a higher risk of seeking dental care asso-
ciated with odontalgia than children attending private
schools (30).

Methodological limitations. Direct comparisons of our
findings with those of recent epidemiological reports on
malocclusions and treatment needs in various countries,
is hindered by diversity of criteria, and cut-off points.
The group of students selected did not represent the 15-
year-old adolescents in Mexico City, because less than
60% of the 15-year olds attend junior high school. Pub-
lic education is offered at no-cost in Mexico, whereas
private education may cost a substantial tuition fee. In
the area studied only 18.5% of the teenage students at-
tend private schools.

The cross-sectional design of this study is a limitation
to ascertain causes and effects. In addition, DAI does
not consider alterations such as posterior cross bite, or
midline deviations, among others, which might have an
impact on the analysis of the association of malocclusion
with different study variables. Incorrect malocclusion
classification may have underestimated the strength of
associations. However, this first description of frequen-
cy and distribution of malocclusions and TMJ disorder
on Mexican adolescents contributes useful information
that point to the general direction for further research
and interventions.

Conclusions

The current study showed that almost one third of the
students presented occlusal anomalies leading to or-
thodontic treatment needs and more than a quarter of
the participants showed TMJ disorder. An important
percentage of the students presented dental anoma-
lies that affect their appearance to various degrees of
severity; such disadvantages might compromise the
well-being of these young people, in particular those
with lower SES who have been shown to be differen-
tially affected compared to children with higher SES.
Screening/Diagnostic programs for orthodontic and
TMIJ-disorder are needed, to identify and offer treat-
ment to teenagers with major malocclusion and TMJ/
muscle pain.

References

1. Bernabé E, Sheiham A, de Oliveira CM. Condition-specific im-
pacts on quality of life attributed to malocclusion by adolescents
with normal occlusion and Class I, IT and III malocclusion. Angle
Orthod. 2008;78:977-82.



Med Oral Patol Oral Cir Bucal. 2013 Mar 1;18 (2):e312-8.

2. Souames M, Bassigny F, Zenati N, Riordan PJ, Boy-Lefevre ML.
Orthodontic treatment need in French schoolchildren: an epidemio-
logical study using the Index of Orthodontic Treatment Need. Eur J
Orthod. 2006;28:605-9.

3. Gelgor 1E, Karaman Al, Ercan E. Prevalence of malocclusion
among adolescents in central Anatolia. Eur J Dent. 2007;1:125-31.

4. Beglin FM, Firestone AR, Vig KW, Beck FM, Kuthy RA, Wade
D. A comparison of the reliability and validity of 3 occlusal indexes
of orthodontic treatment need. Am J Orthod Dentofacial Orthop.
2001;120:240-6.

5. Chi J, Johnson M, Harkness M. Age changes in orthodontic
treatment need: a longitudinal study of 10-and 13- year-old children,
using the Dental Aesthetic Index. Aust Orthod J. 2000;16:150-6.

6. Firestone AR, Beck FM, Beglin FM, Vig KW. Evaluation
of the peer assessment rating (PAR) index as an index of or-
thodontic treatment need. Am J Orthod Dentofacial Orthop.
2002;122:463-9.

7. Grosfeld O, Czarnecka B. Musculo-articular disorders of the sto-
matognathic system in school children examined according to clini-
cal criteria. J Oral Rehabil. 1977;4:193-200.

8. Caglayan F, Altun O, Miloglu O, Kaya MD, Yilmaz AB. Corre-
lation between oral health-related quality of life (OHQoL) and oral
disorders in a Turkish patient population. Med Oral Patol Oral Cir
Bucal. 2009;14:¢573-8

9. Thilander B, Rubio G, Pena L, de Mayorga C. Prevalence of tem-
poromandibular dysfunction and its association with malocclusion in
children and adolescents: an epidemiologic study related to specified
stages of dental development. Angle Orthod. 2002;72:146-54.

10. John MT, Hirsch C, Drangsholt MT, Mancl LA, Setz JM. Over-
bite and overjet are not related to self-report of temporomandibular
disorder symptoms. J Dent Res. 2002;81:164-9.

11. Michelotti A, Iodice G. The role of orthodontics in temporoman-
dibular disorders. J Oral Rehabil. 2010;37:411-29.

12. Casanova-Rosado JF, Medina-Solis CE, Vallejos-Sanchez AA,
Casanova-Rosado AJ, Maupomé G, Avila-Burgos L . Lifestyle and
psychosocial factors associated with tooth loss in Mexican adoles-
cents and young adults. J Contemp Dent Pract. 2005;6:70-7.

13. Marques LS, Pordeus IA, Ramos-Jorge ML, Filogonio CA, Filo-
gonio CB, Pereira LJ, et al.Factors associated with the desire for or-
thodontic treatment among Brazilian adolescents and their parents.
BMC Oral Health. 2009;9:34.

14. Demidenko E. Sample size determination for logistic regression
revisited. Stat Med. 2007;26:3385-97.

15. Greene JC, Vermillion JR. The Simplified Oral Hygiene Index. J
Am Dent Assoc. 1964;68:7-13.

16. Marques CR, Couto GB, Orestes Cardoso S.Assessment of or-
thodontic treatment needs in Brazilian schoolchildren according
to the Dental Aesthetic Index (DAI).Community Dent Health.
2007;24:145-8.

17. Thilander B, Pena L, Infante C, Parada SS, de Mayorga C. Preva-
lence of malocclusion and orthodontic treatment need in children and
adolescents in Bogota, Colombia. An epidemiological study related to
different stages of dental development. Eur J Orthod. 2001;23:153-67.
18. Shivakumar K, Chandu G, Shafiulla M. Severity of Malocclu-
sion and Orthodontic Treatment Needs among 12- to 15-Year-Old
School Children of Davangere District, Karnataka, India. Eur J Dent.
2010;4:298-307.

19. Gabris K, Marton S, Madléna M. Prevalence of malocclusions in
Hungarian adolescents. Eur J Orthod. 2006;28:467-70.

20. Danaei SM, Amirrad F, Salehi P.Orthodontic treatment needs of
12-15-year-old students in Shiraz, Islamic Republic of Iran. East Me-
diterr Health J. 2007;13:326-34.

21. Esa R, Razak IA, Allister JH. Epidemiology of malocclusion and
orthodontic treatment need of 12—13-year-old Malaysian schoolchil-
dren. Community Dent Health. 2001;18:31-6.

22. Baca-Garcia A, Bravo M, Baca P, Baca A, Junco P. Malocclu-
sions and orthodontic treatment needs in a group of Spanish adoles-
cents using the Dental Aesthetic Index. Int Dent J. 2004;54:138-42.
23. Bernabé E, Flores-Mir C. Orthodontic treatment need in Peru-

e318

Malocclusions and TMJ disorders

vian young adults evaluated through dental aesthetic index. Angle
Orthod. 2006; 76:417-21.

24. Oral K, Balktctk B, Ebeoglu B, Dinger S. Etiology of temporo-
mandibular disorder pain. Agri. 2009;21:89-94.

25. Kitai N, Takada K, Yusada Y, Verdonck A, Carels C. Pain and
other cardinal TMJ dysfunction symptoms: a longitudinal survey of
Japanese female adolescents. J Oral Rehabil. 1997;24:741-8.

26. Pahkala R, Ovarstrom M. Can temporomandibular dysfunction
signs be predicted by early morphological or functional variables?
Eur J Orthod. 2004;26:367-73

27. Mohlin B, Kurol J. To what extent do deviations from an ideal
occlusion constitute a health risk? Swed Dent J. 2003;27:1-10.

28. Locker D. Disparities in oral helath-related quality of life in po-
pulation of Canadian children. Community Dent Oral Epidemiol.
2007;35:348-56.

29. Piovesan C, Padua MC, Ardenghi TM, Mendes FM, Bonini GC.
Can type of school be used as an alternative indicator of socioeco-
nomic status in dental caries studies? A cross-sectional study. BMC
Med Res Methodol. 2011;11:37.

30. Villalobos-Rodelo JJ, Medina-Solis CE, Maupomé G, Lamadrid-
Figueroa H, Casanova-Rosado AJ, Casanova-Rosado JF, et al. Den-
tal needs and socioeconomic status associated with utilization of
dental services in the presence of dental pain: a case-control study in
children. J Orofac Pain. 2010;24:279-86.

Acknowledgments

Project was supported by the Ministery of Education, Mexican Fed-
eral Government, grant Redes tematicas de colaboracion de Cuerpos
Académicos/SEP.



